. However, we reported another order of EcoRI fragments, D-E-I-G-B-H-F-C, because we did not detect fragment J and did detect the G-I, E-I, and E-I-G partial digestion fragments (7).
4105 is a temperate phage of Bacillus subtilis (6) and a useful vector for cloning of B. subtilis genes (8) . It has been reported that the DNA of 4105 is cleaved into nine fragments with EcoRI and that the order of the EcoRI fragments is D-I-E-J-G-B-H-F-C (3, 12, 14) . However, we reported another order of EcoRI fragments, D-E-I-G-B-H-F-C, because we did not detect fragment J and did detect the G-I, E-I, and E-I-G partial digestion fragments (7) .
Recently, we succeeded in the construction of two specialized transducing phages carrying the sporulation genes spoOC and spoIVC, respectively (unpublished data), by cloning HindIlI restriction fragments of B. subtilis DNA into 4105 by the prophage transformation method (10) . In these phage DNAs, a new Hindlll fragment harboring the sporulation gene appeared, but HindIII fragment C of wild-type 4105 (5) Temperate phage 4105 used in this work was obtained from T. lijima (8) , who had obtained it form L. Rutberg (13) . Strain JH642 (pheAl trpC2; obtained from J. Hoch), lysogenic for 4105, was used as a phage source. Preparation of phages and their DNAs was performed as described previously (8) .
The digestion of 4105 DNA with EcoRI, SmaI, and KpnI generated eight, seven, and four fragments, respectively. These fragments were purified, and the size (in kilobases [kb]) of each fragment was determined (Table 1) . A constant value of 40 kb was obtained for the total of the fragments. Then, each purified fragment was digested with the second restriction endonuclease (for example, purified EcoRI fragment B was digested with either SmaI or KpnI), and the sizes of the generated fragments were determined ( Table 1 ).
The restriction maps of 4105 DNA were constructed as follows. The EcoRI fragments C and D are the terminal fragments of 4105 DNA and are arbitrarily located so as to define the right end and the left end, respectively (12) . The SmaI digestion of the terminal fragment EcoRI-D produced SmaI fragment D in addition to a 1.4-kb fragment, which also appeared when the SmaI fragment E was digested with EcoRI. These results suggest that the SmaI fragment D is adjacent to SmaI fragment E. Similarly, the arrangement of the EcoRI-SmaI double digestion fragments was deduced to be: Fig. 2 ). Similarly, the data obtained from the SmaI digestion of the purified KpnI fragments and the order of the SmaI fragments indicate that the order of the KpnI fragments is C-D-B-E. This order of KpnI fragments 
72-(EcoRI-C). This indicates clearly that the order of the EcoRI fragments is D-(G, I)-E-B-H-F-C and that the order of the SmaI fragments is D-E-G1-G2-F-C-B (see

with that of the EcoRI fragments, D-(G, I)-E-B-H-F-C.
To determine the order of EcoRI fragments G and I, the SmaI fragment E was further analyzed by using EcoRI and other restriction endonucleases. The digestion of SmaI fragment E with BclI, HindIII, and HpaI generated three, two, and three fragments, respectively. The restriction sites of these enzymes in SmaI fragment E were mapped with double digestion (Fig. 1) . For example, double digestion of the SmaI fragment E with EcoRI and BcII generated six fragments of 1,800 ("a"), 1,180 ("b"), 900 ("c"), 560 ("d"), 360 ("e"), and 70 ("f') base pairs, respectively (Fig. 1) . Further analysis showed that fragment a is derived from EcoRI fragment E (Table 1) (3, 7, 12, 14) . Our previous map of 4405 DNA with EcoRI (D-E-I-G-B-H-F-C) was constructed by the fragment order based on marker rescue of genetically mapped phage mutations (14) and by the analysis of partial digestion products (G-I, E-I, and E-I-G) (7) . The new order of EcoRI fragments (D-G-I-E-B-H-F-C) agrees with the observation of partial digestion products and can explain the disappearance of EcoRI fragments B and E by replacement by a single HindIII fragment. However, it does not agree with the map based on marker rescue. Further studies are necessary to resolve this discrepancy.
Six specialized transducing phages, 4105spoOB-2 (7), 44O5spoOF-1 (7) , 4105spoIIC (1) Table 1 ). Enzyme digestion was carried out as described in the legend to Fig. 1 Fig. 3 . In 4105spoOB-2 and 4105spoIIC-3, EcoRI fragment G is not present. In 4105spoOF-1, 4105spoIIC, and 44O5spoIIG, EcoRI fragments G, I, and E are not present, and in 44O5spoVE, all the EcoRI fragments are present. As previously pointed out by Kawamura et al. (10) , in these specialized transducing phages a chromosomal DNA fragment may be inserted or replace a part of the phage genome. This also suggests that the genes on EcoRI fragments G, I, and E may not be essential for phage multiplication, since these specialized transducing phage particles can be recovered in the absence of helper phage upon induction. However, helper phage is needed for infection, since these phage particles do not have a tail (9) .
We are grateful to A. Toh-e and I. Utatsu for useful advice on the isolation and purification of DNA fragments.
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